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DPT All ED ACTION 



1. 



This Office Action is in response to. the Arguments/ Amendment submitted 26 December 2006. 



2. 



Claims 1-26 have been presented for examination. Claims 23-26 have been newly added. 



Priority 

3. Acknowledgment is made of applicant's claim for foreign priority based on an application filed in 
Europe on 1 1/07/2000. The Examiner notes that a certified copy was submitted on 26 December 2006. 



4. The Examiner notes that a certified copy of the foreign priority document was submitted on 26 
December 2006. 

5. Applicant's arguments filed 26 December 2006 regarding the 35 US.C. 101 rejection have been 
fully considered but they are not persuasive. Independent claims 1 and 10 are directed to employing a 
hardware emulator for estimating the power consumption of a digital circuit. This claimed subject matter 
lacks a practical application of a judicial exception (law of nature, abstract idea, naturally occurring 
article/phenomenon) since it fails to produce a useful, concrete and tangible result. Specifically, the 
claimed subject matter does not produce a tangible result because the claimed subject matter fails to 
produce a result that is limited to having real world value rather than a result that may be interpreted to be 
abstract in nature as, for example, a thought, a computation, or manipulated data. More specifically, the 
claimed subject matter provides for estimating the power consumption. This produced result remains in 
the abstract and, thus, fails to achieve the required status of having real world value. 

6. Applicant's arguments with respect to the art rejections of claims 1-23 have been considered but 
are moot in view of the new ground(s) of rejection. 



Response to Arguments 
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CJaim Rejections - 35 USC S 101 

35 U.S.C. 10 1 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions 
and requirements of this title. 

7. Claims 1-4, and 6-26 are rejected under 35 U.S.C. 101 because the claimed invention is 

directed to non-statutory subject matter. The Examiner asserts that the current state of the claim language 

is such that a reasonable interpretation of the claims would not result in any useful, concrete or tangible 

product. Independent claims 1, 10 and 13 are directed to employing a hardware emulator for estimating 

the power consumption of a digital circuit. This claimed subject matter lacks a practical application of a 

judicial exception (law of nature, abstract idea, naturally occurring article/phenomenon) since it fails to 

produce a useful, concrete and tangible result. Specifically, the claimed subject matter does not produce a 

tangible result because the claimed subject matter fails to produce a result that is limited to having real 

world value rather than a result that may be interpreted to be abstract in nature as, for example, a thought, 

a computation, or manipulated data. More specifically, the claimed subject matter provides for estimating 

the power consumption. This produced result remains in the abstract and, thus, fails to achieve the 

required status of having real world value. All other claims are rejected by virtue of their dependency. 

Claim Rejections - 35 USC S 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis 
for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 
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8. Claim 1, 2, 4-7, 9, 10, 12, 13 and 15-26 are rejected under 35 U.S.C. 102(a) as being clearly 
anticipated by Weib ("Power Estimation Approach for SRAM-based FPGAs") 

Regarding claims 1, 10, and 13: 

Weib discloses a process, system, and apparatus for estimating power consumption (abstract 
and introduction), over a given time interval (section 2.1 clock cycles), of a digital circuit described at a 
hardware level (abstract) using a functional element provided with input/output terminals (sections 4.1 
and 4.2), the process comprising estimating the power consumption based on the number of transitions 
performed by the functional element during said time interval (section 2 equation 3 and section 2.1) 
including 

a. emulating at hardware level the digital circuit (abstract), using additional elements 
associated to and coupled to said functional element at said hardware level (sections 4.1 
and 4.2), said additional element being able to detect at least one signal indicative of a 
behavior, and hence of power consumption of the associated functional element during 
said time interval (sections 2-2.1). 
s b. acquiring a value of said at least one signal of the digital circuit, said value being 

indicative of the number of transitions and usable to determine the power consumption of 
said associated functional element is said given time interval (sections 2-2.1 determining 
the toggle activity during a set number of clock cycles) 

Regarding claim 2: 

Weib discloses coupling additional elements to an output of the functional element (section 2). 
By coupling the emulator to the functional element (sections 4.1-4.2) the emulator can monitor the output 
pins to determine the toggle count. 
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Regarding claim 4: 

Weib discloses controlling acquisition of the value of said at least one signal using hardware 
events monitored by logic analyzers active on the additional elements (figure 3). 

Regarding claim 5: 

Weib discloses the process according to claim 1, further comprising accessing information stored 
in said additional elements and storing said information in view of subsequent processing (section 5). The 
measurements are made during emulation and post-processing is performed in the form of evaluating the 
formulas. 

Regarding claim 6: 

Weib discloses a processing system configured to implement the process according to claim 1 
(figure 3). 

Regarding claim 7: 

Weib discloses a computer program product directly loadable into an internal memory of a digital 
computer, comprising software code portions to perform the process of claim 1 when said program is run 
on the computer (section 4). 

Regarding claims 9, 12, and 16: 

Weib discloses the process of claim 1 wherein emulating at the hardware level includes 
emulating at a gate level (section 3 6 th -9 th paragraphs). 
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Regarding claim 15: 

Weib discloses the apparatus of claim 13 wherein the third module includes machine-readable 
instructions stored on a machine-readable medium and executable by a processor (section 4) 

Regarding claims 17, 20, and 22: 

Weib discloses coupling said additional element to said functional element at said hardware 
level, wherein this modifies the digital circuit by forming part of said digital circuit at said hardware level, 
without modification of an original functionality of said digital circuit (sections 2.1-2.4 and 4). The 
toggle power mechanism works by associating itself with the output of the functional element. This is 
functionally equivalent to inserting itself into the hardware description, because by tying itself to the 
output pin, it can count the number of transitions on the signal. 

Regarding claims 18, 19, 21, and 23: 

Weib discloses using said additional elements to detect the number of transitions during 
operation of the digital circuit in real time (section 4 1 st paragraph). 

Regarding claims 24-26: 

Weib discloses performing power estimation in cases than cannot be handled by software 

simulation (section 3 6 th paragraph). 

Claim Reject ions - 35 USC S 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
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patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 (1966), 
that are applied for establishing a background for determining obviousness under 35 U.S.C. 103(a) are 

summarized as follows: 

Determining the scope and contents of the prior art. 
Ascertaining the differences between the prior art and the claims at issue. 
Resolving the level of ordinary skill in the pertinent art. 

Considering objective evidence present in the application indicating obviousness or 
nonobviousness. 

This application currently names joint inventors. In considering patentability of the claims under 
35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was commonly 
owned at the time any inventions covered therein were made absent any evidence to the contrary. 
Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor and invention dates of 
each claim that was not commonly owned at the time a later invention was made in order for the examiner 
to consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior art under 
35 U.S.C. 103(a). 



1. 

2. 
3. 
4. 



9. Claims 3, 11 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Weib 
("Power Estimation Approach for SRAM-based FPGAs") in view of Khouja (US Patent No. 
6.075,932). 

Regarding claims 3, 11 and 14: 

Weib discloses obtaining transition counts (sections 2-2.1 determining the toggle activity 
during a set number of clock cycles). Weib does not explicitly disclose calculating the percentage of 
time a signal is stable. Khouja teaches utilizing the static probability (Khouja: column 7 lines 33-39) to 
calculate the power consumption of a circuit. At the time of the invention, it would have been obvious to 
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combine the teachings of Weib and Khouja because the estimation of Khouja returns a power estimate in 
less cpu time than earlier approaches (Khouja: column 7 lines 33-39) 

10. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Weib ("Power 
Estimation Approach for SRAM-based FPGAs") in view of Raghunathan ("Register-Transfer 
Level Estimation Techniques for Switching Activity and Power Consumption"). 

Regarding claim 8: 

Weib does not explicitly disclose calculating the power consumption at RT level. Raghunathan 
teaches estimating the power consumption of a design at a register transfer level (Raghunathan: title, 
abstract). At the time of the invention, it would have been obvious to one of ordinary skill in the art to 
combine the teachings of Weib and Raghunathan because estimating power consumption at the RTL is 
less time-consuming (Raghunathan: Introduction). 
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Conclusion 



11. All claims are rejected. 

12. Examiner's Note: Examiner has cited particular columns and line numbers in the references 
applied to the claims above for the convenience of the applicant. Although the specified citations are 
representative of the teachings of the art and are applied to specific limitations within the individual 
claim, other passages and figures may apply as well. It is respectfully requested from the applicant in 
preparing responses, to fully consider the references in their entirety as potentially teaching all or part of 
the claimed invention, as well as the context of the passage as taught by the prior art or disclosed by the 
Examiner. 

13. Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Shambhavi Patel whose telephone number is (571) 272-5877. The examiner can normally 
be reached on Monday-Friday, 8:00 am - 4:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Kamini Shah can be reached on (571)272-22792279. The fax phone number for the organization where 
this application or proceeding is assigned is (571) 273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

3/10/2007 Shambhavi Patel 




Examiner 
Art Unit 2128 
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